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G. D'Ambrosio Kaons

e KLOE B(Kg— ~vvy)

e KLOE bound B(Kg—ete)<9x107° 90% CL
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G. D'Ambrosio Kaons

K+

+ _
Tk — Tk
Tave

e KLOE  CP-asymmetry from lifetime asymm

(Kt = ev) (Kt —sevy) T(KT—=atnY)

* KLWOE T o) TEF S w) T(KT

e Previous B787 expt. (Adler 00B) T'(K* — evvy)gsp inserted

e B949 B(KT — vi) = (0.17310152) x 10~ more complete Kin. region
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G. D'Ambrosio Kaons

KT — 7t7%70

e This decay, the coupled one, K™ — wtntxw~ and also K — 37 have
been attracted a lot of attention: the slopes have been discussed in
different models and form factors

e This is particularly relevant since allow a different measurement of the
mm -scattering length to be compared with the one extracted in K4

e Why so many form ff 's? Are they useful?
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G. D'Ambrosio

Kaons

ag, as from K — 37 rescattering; cabibbo,Cabibbo-lsidori, Bern Group

e rescattering generates an absorptive contribution proportional to the

scattering lenghts ag, as

Final State
Interaction

T Zeldovich,Grinstein et al
Isidori,Maiani,Pugliese

The amplitude T(s) has a critical behaviour near w7 threshold: NA48
good energy resolution=—= a, as
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Kaons

ap, A2 Cabibbo,Cabibbo-Isidori

e No cusp with cusp

e cusp: opening of the 7wn— -
threshold

e Rescattering 777~ — 77

proportional to ag — ay —

= cuspforM o o= M_+_ -
dM o0 NA48 m o
cusp
= ap — Q9.
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G. D'Ambrosio Kaons

Form factors

e Try to have an optimal form factor to extract properly ag, as: 3 ff's
e i) Cabibbo parameterization: only the linear slopes

e ii) Cabibbo Isidori: up to quadratic slopes but phenomenological

e iii) Bern approach: non-relativistic EFT

e we have encoded all, waiting for the final jury
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G. D'Ambrosio Kaons

Kr,

e KTeV B(K} — m%yv) reanalysis ay
o K391 K; — iy, K; — n97%w

o KTeV rare searches - lepton violations K; — m070u%eT
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G. D'Ambrosio Kaons

K; KTeV quadratic slope in K; — 777"

e Previously No cusp
NA48 (—6.1 +0.9+0.5) - 1073 LAI 01B
E731 (-3.3+£1.1£0.7) - 102 Somalwar 92

o KTeV fit with the cusp, input (a0 — a2)
KTeV (0.59 4+ 0.2 +1.16) - 1073

e KTeV has a syst external error from (a0 — a2)

e usual problem particularly critical here: remove old measurements?
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G. D'Ambrosio Kaons

CPT Invariance tests in Neutral Kaon Decay
Minireview by Mario Antonelli and G.D. help by KLOE coll.

e Hermiticity of the Hamiltonian (probabilty conservation), QFT
e Locality

e Lorentz invariance

— CPT conservation
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G. D'Ambrosio Kaons

CPT violated at the Plank scale

e Quantum gravity may lead to CPT violation
e The low energy limit not known

e Interesting probe
My — Mpg| < 107 Mg
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G. D'Ambrosio

Kaons

€S,L

Cﬁ{T in the K’s mass matrix

My —il'11/2 My —il'12/2
Diagonalize
Moy —il'21/2 Moy — il'99/2

_ ! (14 es.) KO+ (1 — es,0) K]

Ks 1 =
V2 (1 +es,r]?)

—iS (Mi2) — 33 (T12) F 5 [M11 — My — 5 (D11 — Too) |
myr — Mg + Z(FS — FL)/2

— €F0

2(mp — mg)
I's —1'g

~ 43.5°

€ = |e|e’PsW tan pgw =
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G. D'Ambrosio Kaons

Challenge

—iS (Mi2) — 38 (T12) F3 [Mx — Mg — Tk —Tg)]

€ —
oL my, —ms +i(Ls —'1)/2
— €F0
Mg — Mg —14 mK
~ 3 x 10 I(0) ~ ——
M (9) mpj
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G. D'Ambrosio Kaons

Unitarity must be valid even if Cﬁ{T in the K'’s mass matrix

Z%[ﬁ ] :[M—iF/2][KO]

For any superposition of Kg, K, mass and width eigenstates

W) = a|Kg) + b Kp)

d
ST ) P = | WP
r
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G. D'Ambrosio Kaons

Bell Steinberger relations

. . input %< S)UtPUt | input  (ay)
s+1rp . € ~ .

_ = E A A
FS—FL —I_ZtanquW] [1+ |€|2 ’L\S(é)] FS_FL - L(f) S(f)

f=mnm, wlv, =nnm,..

CPLEAR, NA48, KLOE, PDGfit, KTEV
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G. D'Ambrosio

Kaons

Actual SM expectations for Bell Steinberger relations

Channel B(Kg)

Tt () 0.69
7070 0.31

rteFu 6.7 x 10~
nruTy | 4.7 x 1074

707070 1.9 x 107¢
7tr— 70 | 2.7 x 1077
T TR 10—°

B(Kp)

2.1 x 1073
9.3 x 1073

0.39
0.27

0.21
0.12
1072

5 SM
10 o

110.8 + 105.12

49.2 + 46.6¢

0.22 + 0.00¢
0.17 + 0.00z

0.06 + 0.06¢
0.04 + 0.042
< 0.01
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G. D'Ambrosio Kaons

o s determinations for Bell Steinberger relations

e CPLEAR, NA48, KLOE have improved a lot f = wlv, =nnm,..

e Now major source of error from f = wm ¢4 _, @gp, In our review taken
from PDGfit

dr_ = (43.440.7)°, doo = (43.7 £0.8)°

e KTeV preliminary ¢y = (43.6 £ 0.5)°, ¢go = (43.7+0.6)° (we have
updated our review)
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G. D'Ambrosio Kaons

Bell-Steinberger determination

S M 95% CL
= 05 M 63% CL
E |
0 -
-0.5

0155 016 0165
Re(e) [107]

e RN(e) =(161.24+0.6) x 107°,3(6) = (0.6 +£1.9) x 107°

o + KTeV R(e) = (161.2 £ 0.6) x 1075, () = (0.6 £ 1.4) x 10°
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G. D'Ambrosio Kaons

Bell-Steinberger determination

Unitarity so allows

—5.1 x 107" GeV < m o — mzo < 5.1 x 107" GeV  95%CL

and with KTeV

—4x 107" GeV < m g — mpo < 4 x 107" GeV 95 %CL
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